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Introduction Results - Dynamic Vulnerable Region (continue)

— The region that the residual population (from the previous step) has small variability and weakly

This study identifies hotspots for a heatwave using the high—-resolute big data of Seoul, South » Static Vulnerable Region correlate to the point observed temperature at each time
Korea. - Low-income residential regions (lover 20%) - (Dynamic) Vulnerability .
Resident credit information and floating population data are used as socio—economic factors in - The region showing lower average income of the population living in each grid Vulnerability = ——7——
. . — the more vulnerable to heatwaves expected rp X LOTT
100 m grld resolution. — Fixed in time within a year and a season (static N time) (where, STDV,y : standard deviation of residual population and Corr : correlation between residual population and temperature)
ngh resolutlon ('] km) temperature forecast data downscaled from Dong—Nae Forecast (Dlgltal - Malnly distributed in the southwest and the northeast area Of SeOUI (red & blue boxes In Figure Sb) - DynamiC vulnerable condition: STDVRP < 30, Corrin (—02,02), and Vulnerability > 1

- Less responsive to temperature changes (people in dynamic vulnerable regions are expected to stay in there

at reference time regardless of temperature changes)

Figure 3. Individual - Mainly distributed in the outskirt of Seoul
average annual iIncome

at each grid (a) and the
static vulnerable

Short-range Forecast) system is used as a meteorological factor. a) Annual Income b) Static Vulnerable Area
The hotspots are determined by high—temperature areas in the vulnerable regions. 3 |
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Data & Method ~ ¥ . | regions (b)in Seoul : L5 Siles) deviation of residual
g domain (1 million won = P rd population,
S .
* Period: 2017-2018 JJA (June—-July—August) ~ 820 USA dollar). : correlation between
. . residual population
« Domain: Seoul, South Korea (Figure 1) POP
Average Income in Grid [million won per person] ‘ ’-«,ﬂ and temperature, and
* Data for Socio—economical Condition —— T 5 ;,.E*: vulnerability at
_ él\/ergge annulal _incorrr\]e per pberso? In grild point. éKorgan( ISTredit BuTeau) - f i ) ;é A “*’1 ‘*"',‘? 02KST and 14KST
- Floating population: the number of people in grid point (KT, annual mean population of each year remove . . £ W A
g pop | d peop grid p pop y * Dynamic Vulnerable Region 3 3*“:
» Data for Meteorological Condition - Small population variability & weak correlation with temperature , S
- Point observed temperature: Seoul station (Korean Meteorological Administration, climatology removed) — The region where population mobility is less responsive to temperature Standard Deviaion Corretation oy, Vunerabitty
- Temperature distribution: Forecast field downscaled (1 km) from KMA short-range forecast ~ Various in time (dynamic) Iy, TRy mmmm—Sn—
(Lee et al,, 2019) - Floating population data pre—processing * Hotspots for heatwaves
* Hotspot identification algorithm (Figure 2) - Population density by grid over time (personal movement path does not appear) — The vulnerable regions where heatwaves are expected
— Socio—economical condition (Static Vulnerable Regions + Dynamic Vulnerable Regions) + Pre—process for removing temperature—independent population variability | - The region where 33C (heatwave threshold of KMA) or higher temperature is forecasted while satisfying
+ Meteorological condition (Heatwave Forecast) — Eliminate the PC(EOF) mode 1 & 2 (both variabilities indicating commuting pathway) of the floating both static and dynamic vulnerable condition
population time series from the original population change (Residual population (RP), Figure 4 & 5) - Distribution changing in time and temperature; e.g. 2018-08-01 (forecasted at 2018-07-31 05KST, Figure 7)

a) Static Vulnerable Area b) Hotspots H AerialPhoto A _ — Roadview A

mode 2: population moves from work place to residential area or nightlife area

Spatial Temporal

Production : ) Description i Figure 7. Static vulnerable
Resolution Resolution o) Mode 1 E : o) Mode 1 pC | _ _ _ _
Resident Credit (CB 100 m (grid) Fixed Resident population and : 3 5 regions (Iow-lncome residential
Information J (2018.3)  |average annual income a g area, (a)) and hotspots (b)
Floating <T 100 m (qrid) Hourly Floating population estimation data :) distribution within the red box In
Population J (17-18JJA) based on LTE usage : :
pulk | 1 Figure 3b. Shading represents
TerrS;S:rZ?ure KMA Point : 1I;Io1u8rﬁ/A) Station observed temperature (47108) ] G the 09KST, 12KST, 15KST,
_ _3 :
Temberature 2 hour ngh resolute temperature forecast field . (d) Mode 2 PC time series é 18KST (fI’Om tOp tO bOttOm)
Forefast ol KMA & HUFS 1 km (grid) (17—18JJZ\) downscaled from Dong-Nae Forecast 2 : temperature forecast the day
(KMA short-range forecast) 11 R T | o before. The 3 and 4t columns
o I d
N sr_\ow aerial pho_to (3) and road
- view (4™) of points A, B, and C
voceconomer condon _?L706 17I07 17I08 1806 18I07 18I08 é WhiCh are frequently identified
b Resident tatic Vulnerable = = - = = - :
Credit nfo. y Figure 4. Eigenvector and PC time series of PC mode 1 (top) and 2 (bottom) of the floating population as hotspots.
Gangbuk-gu
Eunpyeong-gu Population + . " In (b),
e Seongbuk-gu Floating Annual Mean PC Mode Variability POP Anomaly Mode 2 R i % W hotspots (T > 33°C and satisfying static & dynamic conditions)
. & Fgﬁ%ﬁ&% (F,Len?n?;ﬁ)l F{e1n§lozva| — . —‘ R Dynamic :'7;\ Flgure 5_ Pre-process Of % B satisfying static & dynamic vulnerable conditions but T < 33 °C
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Gangseo-gu ’ ~ ] Correlation J S ?\ o N & floatlng poleIatlon data at ig ENREIEle)
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Yangcheon_guYeongdeungpo—gu L NG Meteol:rf)k:ji:mo.ndition i | From the Ieft COIUmn,
— Dongjak-gu Temperature [~ the original population, g g
= | ‘ population anomaly DlSCUSS'OnS
Gwanak-gu 2 i oo ey }‘ : : e : : : :
A dentifcation S | e gy Lgd .| (annual mean removed), » This hotspot identification system figures out where damage expected in objective way
% AT PE i (B zr?dTeo?de 1a’l P(; ml(ﬁieoﬁ, * The higher frequency of hotspot appearance, the number of thermal illness patients robustly
. . . . e L . sldual popu increases with temperature (not shown).
Figure 1. Seoul domain and administrative divisions  Figure 2. Hotspot identification algorithm including Raw Population Population Anomaly (mode 1 & 2 removed Hotspot inf fion | ted t ¢ heat . N ing decisi
I g ——aT . . . - . °
data used and pro-process — - = : — - from population anomaly). otspot information is expected to support heatwave management such as making decisions

about the place and timing to provide disaster relief resources.
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